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HIN FF] (Oryzias) +2] FAF(O. latipes) A AF $48 (0, 
sinensis) AY FAA Ho] Y SA Fada HALA uue 16 
HAHA YET SALO. latipes) 1YAN E $ 177AHA AA 
isozyme 42 N5 AT Isozymedt4] AH 17709] 34 Y VIRAY 
HAY $ 329 Ada E des AH, AA FAAS Est-15f Est-3 
Lc F E29] LAR EY 0l (genetic marker) AT SADA E AE 
NAY HAB Aol} 734 F2 (Ho-0.011, He=0.043), d & &^el 
HAAY FAA mol 74 xSEe(Ho-0.14, He-0.124). d7 
TAH 117] AY BF FAB Ho] AEE P=127%, Ho=0.029, 
He-0.042, HES 57] AA Bt FAA Wo x P=26.3%, 
Ho=0.082, He=0.0972 24 Yeu AZSA tA mu Ho] 49x 
7 ENYA TO] us] Y 25H A= EA LEA $e] TAA Ho] 
AGE P-15696, Ho=0.073, He-0.0682 yege. ATA $499 Y 
244 440929 +92 E S=0.761(D=0.243)2 eh pagez + 
AG BAY RTL 4239, 9342028 SADA GA TAF 
xe] S=0.648(D=0.389) 32 YI] AREEA $9] FAA Bs 
FES HEAT. 


Key words: Oryzias, electrophoresis, genetic variation, genetic differentiation, 
speciation 
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TEL AS Hiko] 71575 SLY AT BLM eje] VEGA Ha yp 
k: HATE We] 4233 NT SO taal $499 AY Sade 182 
2 yaa Zey Sakaizumis} Jeon(1987), Uwas} Jeon(1987) 2 isozyme AH BA 
© * 


42 $e bangang AWA Sats] SAT 27] groupe] EAE 
BUG sb Ark ZS Kima} Lee(1992)+ JARAJ PARAS X310] Be Y 
Vee HAH THAY TYAN SAYA $482 (0. latipes latipes) & AYAZ 


A 
Tus Ae] PLE SAT THA O. latipes sinensisA YY 4b] a 
na uk NEY 1 % Kim3} Kim(1993)2 4Y4 YAYA 
£wWeZoez z PPM SAT Oryzias latipes&. 9] =a} 
2]i- Oryzias sinensis& 37]3 
» gp PEE * SD QE $43 (Oryzias latipes) AYA d &atao. 
sinensis) ALA Su HAY HO] uw 2319 FAA 28458 HALA isozyme% 
AS ANGAL ois FIM FA] (Oryzias latipes) 4] GL s] x9. 4230] 
$X3p»pd x EN, 


ME A uu 


2 IG o] 4124 44 AE Table 13} zu. 


Table 1. Collection localities, date, and number of specimens of 2 species of the genus Oryzias. 


Collection Localities No. of Collection Date 
Specimens 
O. latipes 
1. Kangnung: Kangnung-shi, Kangwon-do 20 Aug. 30. 1993 
2. Yongchong: Chayang-myon, Yongchon-gun, Kyongsangbuk-do 20 Nov. 02, 1992 
3. Yongdok: Chuksan-myon, Yongdok-gun, Kyongsangbuk-do 20 Nov. 16, 1992 
4. Chinyang: Ibansong-myon, Chinyang-gun, Kyongsangnam-do 20 Nov. 02, 1992 
5. Yochon: Dolsan-up, Yochon-gun, Chollanam-do 9 May 06, 1993 
6. Yongam: Yongam-up, Yongam-gun, Chollanam-do 14 May 04, 1993 
7. Sachon: Sachon-up, Sachon-gun, Kyongsangnam-do 15 May 06, 1993 
8. Kori: Changan-up, Yangsan-gun, Kyongsangnam-do 20 Mar. 27, 1997 
9. Koje: Koje-up, Koje-gun, Kyongsangnam-do 19 Mar. 26, 1994 
10. Chindo: Chindo-up, Chindo-gun, Chollanam-do 20 Mar. 25, 1994 
11. Chido: Chido, Shinan-gun, Chollanam-do 20 Sep. 03, 1994 
O. sinensis 
12. Sochon: Maso-myon, Sochon-gun, Chungchongnam-do 20 May 06, 1993 
13. Nonsan: Yangchon-myon, Nonsan-gun, Chungchomgnam-do 10 Oct. 28, 1992 
14. Kochang: Hungduk-myon, Kochang-gun, Chollabuk-do 10 Oct. 29, 1992 
15. Inchon: Yonsu-dong, Inchon 20 Apr. 08, 1994 
16. Kanghwa: Hajom-myon, Kangwha-gun, Inchon 20 Apr. 09, 1994 
O. latipes 


17. Japan: Yaegasa Ota-City, Gunma Prefecture 12 Jul. 17, 1994 


Bl - SAIS 259 SMA HO! B! SES 11 


AGFWYL Buth(1986) Y Yang Min(1990)2] ue HAY ZR lg 
A NGO DW E 1:089 x ¿0 glass homogenizer 2 "apa 4 
LAA 22] NE 02 18000rpm2z 308459 AYA HY ASas 44, 0719 x 
AZE ALAA. ABEL Tris citrate(pH 8.0), LiOH(pH 8.1), Poulik(pH 8.2), 
Tris malic(pH 7.4) buffer $% #259 12% starch gel NA] YE INGAY a 
21845 242 Table 24 44, 47133 $ AAA zb KA Y ästa A7 
AFAL of] RS Y AXE FAREL Hola BIOSYS-1 program(Swofford 
and Selander, 1981) € 0] 2394 zb 1] + 9171 (alele frequency), BATA 
¿rulz (% polymorphism) Y °] Y 4 PAA = (heterozygosity) Z€ TAY zb AHA 
TAA Hol ATE TF Ar (Selander, 1976). 4 ARA FAA AAE Rogers 
(19729 FAA 29x1(S)9 Nei(1972)9 FAA abo] al(D)S 73 4-2 UPGMA 
"bu (Sneath and Sokal, 1973) 9.& dendrogram 24439 Jm bs. 


Table 2. Buffer systems and stains for electrophoresis. 


Buffer System E. C. No. Enzyme Volt/Time 
T.cll 2.7. 4. 3 Adenylate Kinase(Ak-1 ,2) 100V/3hrs 
2.7.3.2 Creatine kinase(Ck-1,2,3) 
1.1.99. 5 a-Glycerphosphate dehydrogenase(aGpd-1,2) 
1.1. 1.42 Isocitrate dehydrogenase(Idh) 
1.1. 1.27 Lactate dehydrogenase(Ldh-1, 2) 
1.1. 1.37 Malate dehydrogenase(Mdh-1, 2, 3) 
2.6. 1.1 Glutamate oxaloacetate transaminase(Got-1) 
Poulik 4.2. 1.3 Aconitase(Aco) 200V/3hrs 
1.1. 1.40 Alchol dehydrogenase(Adh) 
1.9. 3. 1 Indophenol oxydase(Ipo) 
LiOH 3.1. 1..1 Esterase(Est-1, 2, 3) 250V/3hrs 
: General protein(Gp-1, 2, 3, 4) 
3.4.11. 11 Peptidase(Pept-1, 2) 
5.3. 1. 9 Phosphoglucose isomerase(Pgi-1, 2) 
T.M 2.6. 1. 1 Glutamate oxaloacetate transaminase(Got-2) 100V/5hrs 
1.1. 1. 40 Malic enzyme(Me-1, 2) 
1.1. 1.44 6 Phosphgluconate dehydrogenase(6Pgd) 
2 mu 


4 oi 230 Ha isozrymed4l AF 17749] KA Y AA 
"y $ 327409] FAAS ASJAL A RARO YA ARIANE T4 ARE 
Table 33} xul. + 32749] SARS 819 HAA AE $409 ARYA] 23 
21 SUR guae MoA A AAO. 
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Table 3. 
Locus 
IDH a 
b 
c 
d 
PGM a 
b 
c 
d 
CK-1 a 
b 
CK-2 a 
CK-3 a 
b 
AK2 a 
MDH-1 a 
MDH-2 a 
b 
MDH-3 a 
b 
LDHI a 
b 
c 
LDH2 a 
b 
PGH a 
b 
c 
d 
Pgi-2 a 
b 
6PGD a 
b 
c 
GOT-1 a 
b 
c 
GOT-2 a 
b 
c 
EST] a 
b 
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HELE 


tot 


Allele frequencies of 2 species of the genus Oryzias. 


O. sinensis 


14 15 


O latipes 
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075 


1.000 
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222 


1.000 .975 


025 


1000 1.000 1,000 1.000 1.000 1.000 075 


1.000 1.000 1.000 .925 


.250 


1.000 1000 1.000 1.000 1.000 1.000 750 1.000 1.000 


025 
125 
475 
375 


1.000 1.000 1.000 


200 
400 
400 


1,000 1000 1.000 1.000 1.000 1.000 1.000 1.000 :750 


290 1.000 


1.000 1.000 1.000 1000 1.000 1000 1.000 1.000 1.000 1.000 1.000 


1.000 1000 1.000 1000 1.000 1.000 .816 1.000 1.000 1.000 1.000 1.000 1.000 


1.000 1.000 1.000 1000 1.000 1.000 1000 1.000 .850 
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i 1000 1.000 
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1.000 
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1.000 
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1.000 
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1.000 


1.000 


1.000 1.000 1.000 1.000 1000 1.000 1.000 
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025 


1000 1000 .900 


100 


O. I(Jap) 
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1.000 
1.000 


025 
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875 
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1.000 
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1.000 


1.000 
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Ol - SAIS 259] SAA HOI! SES 13 


Ji 


Table 3. Continued 


O. latipes O. sinensis O. I(Jap) 
Locus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 


EST? a 050 .100 100 
b A75 070.550 215 00 
c 225 250 .350 .900 .725 900 
d 1000 600 1.000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
EST3 a .250 
b 150 233 
c 250 675 033 050 350 
d 417 
e 1000 .700 1.000 .325 1.000 929 .967 .950 1.000 1.000 500 
f 050 071 
g 1.000 1.000 1.000 1.000 1.000 


ADH a 1000 1000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 


IPO a 
b 1975 825 1000 1000 1,000 .964 1.000 1.000 1000 1.000 1000 175 130 025 1,000 
c (5 175 036 825 .850 1000 975 1.000 


GP1 a 1000 1000 1.000 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
GP2 a 1000 1000 1000 1000 1.000 1000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000 


G3 a 975 825 100 100 100 964 100 100 100 100 100 175 .150 025 1.000 
b 5 175 036 825 850 1000 975 1.000 
G4 a 100 100 1000 100 1000 1000 1000 1000 1.000 1000 1.000 1000 1000 1.000 1000 1.000 1000 
ACO a on %7 025 
b 175 100 100 100 .929 267 395 1000 1000 950 1000 .850 1000 1000 .542 
c 100 5 90 667 1000 .605 025 150 458 
d 050 
aGPDI a 100 450 
b 600 40 550 
: 1.000 1.000 
d 1000 1000 1.000 1000 .889 929 1000 1000 1000 1000 1.000 .300 150 450 
e am omn 1000 


aGPD2 a 1000 1.000 1000 1000 1.000 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 


PPTI a 1.000 

b 1000 1000 1000 1000 1000 964 1000 1.000 1000 1000 1,000 300 005 875 1000 

c 700.600 

d 036 300 .10 925 12 
PET) a 050 

b 575 950 1000 -150 100 100 100 211 675 1000 1000 1000 .850 025 

c 495 850 1000 .789 .325 150 975 

d 1.000 1.000 
MEL a 050 100 57 

b T5 100 1.000 950 409 200 800 1000 .900 1000 .372 250 1580 .700 1.000 

c 25 300 200 100 625 750 850 .300 Du 

d 083 


ME2 a 750 1.000 1.000 1000 1.000 1.000 1.000 1.000 1000 1.000 .900 1.000 1.000 1.000 1.000 1.000 1.000 
b 2590 100 
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SAY 1174 AGA 4-5 Idh, Pgm, Mdh-2, Mdh-3, Ldh-1, Ldh- 2, Pgi-1, 6Pgd, 
Got-1, Got-2, Est-2, Est-3, Ipo, Gp-3, Aco, aGpd-1, Pept-1, Pept-2, Me-1, Me-23- 
207) PA 2:(62.526)e] A] Ho] E UEP Ac. Pgi-1, Est-25 ZAI] A xut, d -2 
= ATAY, Mdh-2 1284 AAA Aog 29)» Mdh-39) Me-2} 223 x 
Al oll Alek, 6Pgd, Got-13- JAR AAR RAA wo] S YAY, HAHA E 
Fe TSA HENYA AE Bole SAAT Idb, Ldh- 1 Got-2, Ipo, Pgi-1, Est-2, 
Gp-31A ASSAY 7 UWE FARIS BE N0648 G-$:bm Agad, 
Ldh12 AGH AAPA, Gp-3E 2H, dab del AREA RAE 


AT SID NAL AG, AA, AA, A=, ATITA Got-28 24 AHA 
ZF 9434439 au (Got-20)8 7A 222 web} Y YA AAH apo] gs 
At. Y 


y dau] 235 Idh, Pgi-1, aGpd-l, Pept-2 ARAA NEA EA DAR 
2 AAA TAW 408 13925) dhe Ldh-12, Est-32, Me-1dE ALADO 


3 4 AL] 51 335 394 Idh, Pgm, Ck-1, Ck-3, Mdh-2, Ldh- 1, Pgi-1, Est- 

I, Est-2, Got-1, Got-2, Gp-3, Ipo, Aco, aGpd-1, Pept-1, Pept-2, Me-1]4 wo] 2 
AS o| $ Est-2 FARE 5A 2794 uo YEA. Idh, Pgi-1, 
Got-2, aGpd-1, Me-1 $ SAFAAA AP DAY JAA AL aos BE Gey 
4542] 37S ARANA TH ako] E ween} aGpds9] 22 aGpdc= 
AH 239 Fad 249 YALAAAT Gp-39 AP HE wel AA, EAL el 
Aue $e | Rage FAA Az Gp-34)S o|8d S XA HL (Gp-325) s. 
34, 349 FAAA] 9354399 Aust z}(Gp-3>) 


SABRE AIA LIA. Pept 19 Al AAMAS Pept- Ho Y 
A EAS SI AF NGAY. 
NA FAA $ Est-13} Est-32 FEAR] JAA YE AAA FELY 2A 
A EJA YRL Ldh-1, Est-2, Gp-3, aGpd FE FAAA Hz 


Table 39 420128 ol Ss zb xu Y FA HATE Fs ds 
Table 49} 2c. $418 114909 Ay AAAA FAZ 
=0.081, He=0.1122 73 #42, JAA) FAA Ao} 73 JA YAO 
(P=6.3%, Ho=0.013, He=0.014), SHA BH $4 
Ho=0.029, He=0.0422 YY YEY] 5AA 
o]zb 74 392578, HA FAA HO|YFE P-26396, Ho=0.0 3 
MATET epZ5uxe Be faa Dr zz AT 924 aae e 
^| Ho] = P=15.6%, Ho=0.073, He=0.0680] Sic 

HHUA 025 4 AG Y 229 $42 EAAS) op KI 
(D)€ Te AF Table 52} zu. $409 AP TALA 23403 3949 
TAA 2447 S20959(D-0011) & 74 PRA YET, HANDA Aray 
A FAAS S=0.825(D=0140) 22 73 Bal YY $42 114 ALA 


Ae $363 ZAHE $=0905(D=0.065) ad. ASS] AAt Be PAR 
zd] F=0838(D=0,120)2 TABA YA YAO. daa SAHA WES 
HE ZA AF PAR 2AAE S=0.648(D=0.389) 2 FA HE BAL, 
DRILL ARA GAYA ARAS YE Fag LARA 44 S-0761 
(D=0.243), S=0.648(D=0.393) 2 JA ao] S NGAY. 

Table 59] +42 zx] E EWZ dendrogramg 443 4945 Fig. 13 du. $ 
AYALA HEAL S=0.64891 4] SHA] F grupe YA HAHA 
on dz4é4ze| ae ANA LO FAT] TY JA TH S-0.79NY X25 
A EN AYA Sagat BA YA ae FAA RE S34 Saad 


3+ S-0.761e]4| groupings]e] JAA AE HEAT. 


Table 4. The degree of genic variations of 2 species of the genus Oryzias. 


Mean No. of % of loci Heterozygosity 
alleles per polymorphic Observed Expected 
locus(A) (P) (Ho) (He) 
O. latipes 
1. Kangnung 1.2 12.5 0.023 0.049 
2. Yongchon 1.4 31.3 0.081 0.112 
3. Yongdok 1.1 6.3 0.013 0.014 
4. Chinyang 1.2 12.5 0.022 0.030 
5. Yochon 1.2 15.6 0.038 0.050 
6. Yongam i 1.3 12.5 0.022 0.038 
7. Sachon 1.1 6.3 0.023 0.028 
8. Kori Li 9.4 0.014 0.021 
9. Koje 1.1 12.5 0.011 0.043 
10. Chindo 1.2 12.5 0.011 0.043 
11. Chido 11 9.4 0.036 0.030 
O. sinensis 
12. Sochon 1.5 31.3 0.114 0.124 
13. Nonsan 1.4 31.3 0.113 0.135 
14. Kochang 1.3 28.1 0.091 0.114 
15. Inchon 1.3 25.0 0.062 0.071 
16. Kanghwa 1.3 15.6 0.031 0.043 
O. latipes 


17. Japan 1.2 15.6 0.073 0.068 
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Roger's Similarit 
.60 .67 .73 .80 .87 .93 1.00 


O. latipes 
Kangnung 
Yongdok 
Yongchon 
Chinyang 
Kori 

koje 
yongam 
Chindo 
Sachon 
Yochon 
Chido 
japan 

O. sinensis 
Sochon 
Nonsan 
Kochang 
Inchon 
Kanghwa 


Fig. 1. Dendrogram of the genus Oryzias in Korea and Japan based on Roger’ s(1972) genetic similarity 
coefficients (S). 
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$4 + (Oryzias) NAG SPA Oo] YO] BLE ¿AREA uad; za 
goad ALA AGO] (Yamamoto, 1975: Kawanabe and Mizuno, 1989). 
Uwa(1986) = SAYS AFA AYE 4431 Az monoarmed chromosome group, 
biarmed chromosome group, fused chromosome group $ 37] groups az 2H y 
ZY ve Yor, o SQ aep 1224822 Ale] GE Jag b Y AN HAY 
Qs BAe AAE JAG wb 95H (Magtoon and Uwa, 1985; Uwa and Parenti, 
1988; Uwa et al, 1988; Uwa, 1991). 

SAO. latipes) = biarmed chromosome groupo) #34 #22 (Uwa, 1986: 
Kim and Moon, 1987) zg} QAZIR AL SEYFAT RH YY 
Sakaizumi?t Jeon(1987)2 isozyme 24443 NAN SaAyade LAAL apo] 
7| NE 2743] groupe] RFS AAi oS TRAY AUADLE PAYL 
4 AVAIL SAH XE groupo FUADA os gEAbube Aa wag 
groupo = 288th. Uwas} Jeon(1987), Kim Moon(1987) 2 bx Fa] = 
groupe] AA 494242 1443994 THAY ENE 2n-48, HANGA 
2n=4622 žel RSS HAT. SM Kim} Lee(1992) + Chen F-(1989)9 YH, 
$c, 134%] At 94924932 DAN Sel qa Susp sia ADS E 
YE Suu e Oryzias latipes latipes(GNEF])E, APA HTE ERA 


O. 1. sinensis} ¿24394 SANTA 5202 NGAY NEGA HE duda oss 
24 Kim? Kim(1993)2 AAS NYA HAYY 38 $429 5247 
E Wyger NFA. 

YA $424 2F(5NG], NEGNPYE Y isozyme AoA] Est-13} Est-34- 
NAT SS cuu 4 YE FAA BAMA (genetic marker) € HIJO, 
Sakaizumi2} Jeon(1987), Sakaizumi(1986) Fo] 4 XANAZE ARE Pam, 


Pgi-l, Ldh-1 $9) PARE $499 ASSAY 2% Apolo] RARE SHE 
NATO WAS] SSH] sodalem Roe Agge YAY #YYO 
HY Uso FRA Abel RAH. KA Est-2, Ipo, Gp-3 HAAS ARAN 
492 FES T€ UE HAAR Pgm, Ldh-1, Gp-3e|a| «ebd ao Aa] 
Ee $409 giae: FARAAEA A ls AFAA AA YE olga 
PA Gas Geuze PAAY Folds) HAR ARES You de EA 


Fi 
TOY ASHA] AYY Fo] abe]E YE AAH (Pgm, Ldh-1, Ipo, 
Gp-3) 49) FAAEE.) AH de JEE KO FFA AGE KA gua 
E FF] NGAY 


IA $404 2329 FAA HO AE (Table 3)i- FARSA Paleo] BLE 
SA Aad] Bt FAA 29x7 Ho-0.029, Ho 0.04 22 YE FA Bt + 
AA Ho] YET wap YE (Nevo, 1978), SAATE AG Y HAY HH- 
0.011-0.036) 2 PH PATH (Yang, 19834 MES AYY aura 


(Yang and Min, 1989)9 #44 we|sb RAAT ANEGNYY ALE 394344 
A Ho] AKI Ho=0.082, He-0.0972 3A Cobitis 0] 6x3 T 
Niwaella, Lefuas&; +, Anguila 229 HE KAB Hols} KAG AM(Yang et 
al, 1991: Min and Yang, 1993) HE AFA Bt FAA AYE BHA FAA 
tt}(Avise and Selander, 1972: Avise, 1976: Nevo, 1978). 8b xk NF +44] 9 2A 
A AJar FAAA Bt TAA ue] BT Y 25104 He Aa yer = 
Ab AE BAT. dal FAA Hole Ie NGAY 27/9 KIN, AAs 
249 27], FAA FS, PAA 2349 d TINA] $ 9438 2239] 9310] 
FAA JAY] BES vado E $ Beal (Soule, 1971, 1976: Valentine, 
1976: Stonecking et al, 1981), d Xe] 232 21439 Yom 233 NYA 2092 
Hau ET SOFA 1 $43 HOA Aer xc] YET Ho] Quad Ayo 
+ o] HAJA ¿93 Fats wdobapx)]eje] TLS pA NAA 4 
ASA] HAN BABA] Eabdsbe] Yeats FAR PERAL 
YET adel] veto] KAG Hol? Ye HOT BAS ol Ao] YAEL 9 
22 HU a arah. 

Oryzias} AFA 7]£& AYFE 2n-489]mM 2n5462 7A 9X9 SSS 
Robertsonian fusione] J} AYaáAl3dE AH ul Je (Uwa et al, 1981: 
Magtoon and Uwa, 1985; Uwa, 1986), Chen grin. dia SAYA] Yr 
$439 HES yore ds STSAQS 2n=46, DEE YE 2n-48* Ao]? 
AL, iia AE 2n=46(q €&^bel) Y USD. 27:4] AGE AE AL 
= 92H uw QtH(Uwa and Jeon, 1987: Kim and Lee, 1992), 3 Uwa(1986) = 
AEA LT SAYO] Att PAAA 242 FA ZA BALAYA YY 
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Batez YAH Ga group a ASAYE 443 AG. de Uwa(1986), 
Sakaizumi$k Jeon(1987)2 YE, NG, FIA LIE GAYE FIA FAA T 
HA ELLA, PLA FA, WGx-ap4babub TF 4NA BA groupe 
IT, m. en AQ GE 149301 [FO] A] 

Y | GAT 2n=487 2] SAX E A ox 
pa AHE Asi 1449014 2n=46 2] 
= yT IA and EY 
Qe 7] Bao) ada 7L 


er 
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ABSTRACT 


Isozyme analysis was performed to estimate the genic variation and genetic 
differentiation between Oryzias latipes and O. sinensis of the genus Oryzias 
inhabiting in Korea and Japan. 32 presumptive loci from 17 isozymes and general 
proteins were screened and analysed. Est-1 and Est-3 were genetic markers to : 
discriminate between 2 species of the genus Oryzias. The average degree of genic 
variation of O. latipes and O. sinensis was P=12.7%, Ho=0.029, He=0.042, and 
P-26.396, Ho-0.082, He-0.097, respectively. O. sinensis was highly variable than 
O. latipes. The genetic similarity between Korean and Japanese populations of O. 
latipes was S=0.761(D=0.243) and it seems to be genetically two distinct taxa. The 
average genetic similarity of O. latipes and O. sinensis was S-0.648(D-0.389). 


